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Control Surfaces - Elevator Rib - Outboard of 31? - Static Test Model XB-36 49157
RlefeN, C.(None)

Consl6Iate'd Vultee Aircraft Corp., Fort Worth Div., Texas (oG-129
(Same) (Same)

May '46 Unclass. U.S8 Engtish 8 photos, tables, graphs

Static load tests were conducted on thrWe specimen. of the hydroiressed magnesium alloy elevator
rib for the B-36 bomber to determine their ultimate strength. All specimens were made of .025 gag
AMC 528-H, were identical In else, shape of beaded web cutouts, web stiffeners and beaded flanges,
but one had a small flange reinforcing -ngle fastened near the area of the compression reaction attach-
ment. The specimens were loaded at s~h pecifisA pQlns with flanges stabtlized laterally at, End
midway between, the load points. e showed that all specimens withstood the application and
release of the design yield load without lwl permanent set. The ultimate test loads varied only
from 120 to 129% of the design uimate load. All specimens failed in a similar manr by crippling
of the Compresson flange ear the attachment.

Copies of this report obtainable~from, cwO(1
uctures (7) Structural .elements - Strength (90085.8);

Design and Details (3) XB-S6 (199409)
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rjr onn: To Je(tei'lrre the uiltimaate strengthi cP a rnav,
nes urnv ,21loy hvironrssed elevntor rib, desigpned for the

)2' , irplane.

-Y-rrv- Throe (icien f the hydrop~resse mane sium

slicer clov-itor rib dfine or the Xh?6airnilane wvere
stIt Ic ln tnstMr ;In a lilre manner, All were -vade of'
.025. 7n-e AMC 523-ewrn intalto size., shape of'
beaded 'neb cut-ertis, web at-i ff9ners, ind bon'led flaInges,
but one h-ad a smill fil~nve ftfrrn alefstened
near the area of' the compresswon reactioin attachment.
The sneeni~nens vere loarloA- at clý-ht spec.1-12irl points with
their flanges stabilized laterailly at and3 midway betwieen
the load points, The results of' h tests were much the
sanm for all speci~aens: the--y withstood the application
and r-lease c.f the dlesign yield load without showing per-
manent set, the ultýimate test loads varied only from 120
to 129% of thep des-ign ultimate (TýO lbs. total), and all
failed. in a simqilar -maniner by crippling of the compress-
ion flang-e near t'½ -tt'cl-ent.

GW'itnesses: V _4A
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OBJbECT; To determine the static load strength of each of three
magnesium allow hydropressed elevator ribs designed for the
XB-36 airplane.

DLbCRIPMI014 OF bPLCI±AW., The specimens made of .025 gage AXC26-I1
were a beaded flange type with stiffened web and beaded edge
cut-outs shown in Fig. 1. 4o. 1 specimen (Table I) was -7
(with flange reinforcing angle near attachment) and i1o. 3
was -6, before alteration B was added to the drawing. ýic.
do. 2 is the -6 shown in Figure 1.

SET UP AJD PROCEDUiJi- The specimens each in turn were tested in
a jig designed to provide load distributed as shown in Figure 3.
Lateral restraint on the flanges at and midway between load
points was provided. Dial gages were used to measure the de-
flection of the rib at load points. A dynamometer) turnbuckLe
arrangei.ient and a whiffletree were used to apply the loads
at the points indicated in Figure 3. The test set up is shown
in Figure 2.

Logd was applied in increments of 10% of the design ultimate
up to the design yield and deflection readings taken as shown
in Table I. Following this the load was released to note any
permanent set after which the rib was reloaded to failure.

RkLAAJXTb: The results of the test are incorporated in Table I.

DI•CU6IONi: The results of tests on the three specimens foll-
owed much the same pattern. 'o permanent set was noted on
any of the specimens after the application and removal of
the design yield load of 220 lbs. (total load). The ultimate
loads ranged from 400 to 425 lbs. or 120 to 129' of the de-
sign ultimate of 330 lbs. (total load). In all the tests a
prcliminary failure by buckling of web and flange appeared
at approximately ll05 of the design ultimate load. Final
failure was the result of a crippling of the compression
flange near the attachment. Figure 4 shows a typical failure.

The flange reinforcing angle incorporated in specimen number
one was removed after this specimen had been tested; results
from specimens 2 & 3 indicate this angle to be unnecessary.

CUICLUSION: The hydropressed magnesium alloy elevator rib (Ref.
36FTW548) designed for the X13-36 airplane withstood its de-
sign yield load withoat permanent deformation and exceeded its
desiign ultimate load by 20 to 29%. It is considered structurally
satisfactory for use on the a,-3G airplane. The reinforcing( flance angle (ref. specimen ill) is not necessary.
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PH(OTOGRAPHIC INDEX

FIGURE NO. PhOTO NO. PAGE N0.

1 2-3371 4

2 2-3090 5

4 2-3091 8
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